Introduction
Inspite of advances in medical, surgical and critical care interventions, Infective Endocarditis (IE) is still a life-threatening illness with a high morbidity and mortality. Endocarditis is a disease of the endocardium, the internal covering of the heart and heart valves [1] . It is caused when bacteria or other microorganisms get entry into the bloodstream and damage heart tissue. The patients with underlying cardiac disease, especially with defective or damaged heart valves are most prone to develop IE [2] .
Common symptoms of endocarditis are intermittent fever with chills and body aches. Blood cultures and echocardiography are essential evidence to make final diagnosis. Specific intravenous antibiotics against microorganisms responsible for infection are the treatment of choice. Infective heart valves or an abscess may require surgery beside antibiotics. Endocarditis can lead to serious complications especially due to septic emboli in brain and other organs [3] [4] [5] .
Positive blood culture and positive serology for Coxiellaburnetii are one of the major Modified Duke Criteria [6] . Common causative organisms of IE include Staphylococci, Streptococci, Enterococciand fastidious Gram negative coccobacilli. Mycobacteria, Rickettsia, Chlamydia and Fungi are infrequently reported. In recent studies, Staphylococci particularly Staphylococcus aureus has exceeded Streptococcus viridians as the most widely recognized etiological organism of infective endocarditis [7] .
Studies from industrialized countries have shown a consistent improvement in survival of patients with IE over the past four decades, with mortality recently reported between 15%-33%. A similar decrease in mortality is also seen in patients from the Indian subcontinent: 42% in 1970 and 23% in 2009 [8] . The prevalence of IE was estimated 0.34-0.64 cases per 100,000/ year, which reflects IE as an uncommon disease in children [9] .
Very little is known about the etiology of endocarditis in Pakistan especially in children. Therefore, a study was carried out to find the frequency of disease & organisms leading to endocarditis in our setup.
Methods
A retrospective study was carried out in admitted pediatric patients with suspected IE at Rawalpindi Institute of Cardiology (RIC) Rawalpindi, Pakistan from Jan 1 st till Oct 15 th 2017. RIC is a 250 bed hospital tertiary care, centrally located cardiac hospital in twin capital city of Pakistan with a daily out patients of over 1000 adult patients and 35-50 pediatric patients. Out of 120 admitted clinically suspected patients, only fifty fulfilled modified Dukes criteria for the diagnosis of endocarditis [6] . Three sets of blood cultures were collected from the patients having fever before the start of antibiotics. Samples were in oculated in aerobic blood culture bottles and incubated in Bact Alert 3 D automated blood culture system (Biomereux France). All indicator positive blood cultures bottles were subcultured using standard microbiological methods to identify the organism and its antibiotic susceptibility using CLSI MS S 25. The blood cultures were followed daily & negative cultures were reported after 7 days of incubation. Serological testing was also carried out to confirm Brucella antibodies by latex agglutination test. Online software tools SPSS 19.0 were noted to calculate descriptive statistic and ANOVA. A P value (<0.05) considered statistically significant.
Results
A total of fifty patients diagnosed with endocarditis fulfilled Modified Duke's criteria. There were 35 (70%) males & 15 (30%) females. The mean age of our studied patients was 5.5 (±1.7) years, ranging between 1.50 and 8.50 years. The most common presenting complaints were shortness of breath, chest discomfort & cyanotic spells.
The most frequent predisposing disease associated with endocarditis was Congenital Heart Disease (CHD) 26(52%) followed by Rheumatic Heart Disease (RHD)16 (32%) ( Table 1) . Blood culture was positive in 16(32%) patients while the 34 (68%) patients were blood culture negative (Figure 1 ). Out of 16 positive blood cultures, the most frequently isolated organism was Coagulase negative Staphylococcus aureus 5/16 (31.2%) followed by Streptococcus viridians and Staphylococcus aureus 3/16 (18.7%) each. The organisms isolated in blood culture of patients with IE are shown in figure 1. The most common CHD seen were Ventricle Septal Defect (VSD) 9/26 (34.6%), Patent Ductus Arteriosus PDA 7/26 (27.0%),Tetrolgy of Fallot (TOF) 6/26 (23.1%) followed by others (Table 2 ). There is a significant correlation (p<0.05) found between disease type and positive blood cultures. No significant correlation was seen between positive blood cultures and age and gender (p>0.05). IE is a life threatening microbial infection of the endothelial surface of the heart. In spite of recent development in medical, surgical and critical care interventions, it is still associated with significant morbidity and mortality. In developed world a lot of research work is on going on endocarditis but very few studies have been reported from developing countries [2].
Previously, IE was seen in patients with valvular heart disease due to rheumatic disease. This was mainly seen in developing countries patients [8] . While in developed nations, IE was seen in patients with prior VSD, prosthetic valve, valvular stenosis, mitral valve prolapse, intravenous (IV) drug users and haemodialysis patients [10] .
IE was considered a rare entity in children than adults. Over the last few decades the distribution of the disease has changed. Currently, CHD is the predominant cause of IE in children with overall decrease in RHD [9] . It is therefore important to carry out early microbiological diagnosis for rational use antibiotics therapy.The mean age of children with IE was 5.5(±1.7) years in our study. CHD was also found to be the most frequent predisposing disease leading to IE in our patients. The most common CHD seen were Ventricle Septal Defect (VSD) 9/26(34.6%), Patent Ductus Arteriosus PDA 7/26 (27.0%), Tetrolgy of Fallot (TOF) 6/26(23.1%) followed by others (Table 2) . Our findings are similar to that reported by Ahmedi and Daryushi [11] . IE was more frequent in male patients and the dominant underlying causal risk factor was CHD. Dhjawan et al have reported similar results. There were 26 male compared to 11 female patients with IE in their study. Forty eight percent of their patients had underlying CHD. Six of their patients had extracardiac bacterial illness. Two of our patients did not have any cardiac predisposing disease. Both had a proceeding history of chest infection and pneumonia.
The prevailing distribution of IE in male population (70%) of our study was not considerably different with previous reported studies [9, 11] .
The most frequently isolated organism in blood cultures was Coagulase negative Staphylococcus 5/16(31.2%), Streptococcus viridians and Staphylococcus aureus 3/16(18.7%) each. Similar findings have been reported by Khan et al. , who reported Coagulase negative Staphylococci in 35% cases, followed by Streptococci viridians 20% and Staphylococcus aureusin 17.5% patients [12] . Recent microbiological studies have reported that the rate of IE due to Staphylococcus species has increased while the incidence of IE by Streptococcus viridians has decreased [11, 12] . Coagulase negative Staphylococcus was frequently isolated organism in our patients with IE. It has been primarily isolated in patients with prosthetic valves endocarditis particularly in those having fever, CHD, abscess and vegetations [12, 13] . Our results are different from an African study from Tunisia where RHD is still the common predisposing disease of IE [14] .
The HACEK organisms (Haemophilus aphrophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae) were thought to be the most common agents involved in culture-negative endocarditis [15] . In a study from France more than 10% of all cases were found to be blood culture negative [16] . In our study 34 (68%) patients were blood culture negative. It is believed that these culture negative patients were possibly harboring HACEK organisms which were not identified. The most common reason for culture negative endocarditis might be due to frequent use of antibiotics by physicians to treat the condition empirically. Six patients were taking antibiotics among the culture positive endocarditis and 30 patients in culture negative endocarditis. Repeated blood culture before institution of antibiotics may increase the yield of culture positive results. For culture negative endocarditis serological and molecular methods can be used to find the possible HACEK like organisms.
IE is challenging and depends upon high index of suspicion. Use of Modified Dukes criteria is helpful in suspected cases of IE.
Conclusion
Endocarditis is a frequently diagnosed disease in our setup. CHD is commonest underlying heart disease that is often complicated with infective endocarditis. The spectrum of disease previously reported in our country has changed as few patients with IE had Rheumatic heart disease than CHD. Coagulase negative Staphylococcus is the most commonly isolated organism in blood cultures in patients with IE followed by Streptococcus viridians. 
